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Let us take the 12 pentominoes [1] in their solid form, so that they
consist of unit cubes rather than squares. These so-called planar penta-
cubes can pack rectangular boxes of various sizes and the number of
essentially different packings are known [2]. The hardest job presented
to the computer was the 3 x 4 x 5 box with its 3940 packings [3]. Much
less time-consuming was the 2 x 5 x 6 box with its 264 solutions which
I first obtained on the CDC 3600/3200 at the Philips Computing Centre
in September 1967. The programme, in FORTRAN, took about 4~· hours.
The packing was done in the order: height (2), width (5) and length (6)
of the box. In August 1969 a slightly different programme, in ALGOL 60,
was run on the EL-X8 computer of the Philips Research Laboratories.
This time the packing was done in the order: width (5), length (6) and
height (2). Computing time was almost seven hours, equivalent to a little
over one hour on the CDC. This illustrates that the second packing order
is the more efficient one. In fact, the backtrack tree [3] with over eight
million branches in the first programme was reduced to one with 2, 203,
703 branches in the second case.
Fig. 1 shows the 2 x 5 x 6 box and the 99 a priori possible orientations
of the 12 planar pentacubes that fit into the box. The box has two layers
of size 1 x 5 x 6: a top layer and a bottom layer. It is sufficient to restrict
the cross (pentacube X) to the bottom layer and place it in each of four
different locations, thus eliminating rotations of the box packing. The
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remaining reflection symmetry in two of the four positions of X must
also be eliminated.
In the catalogue of solut ions, each packing is represented by two
rectangular diagrams. That on the left is to illustrate the packing of the
bottom layer, while the packing of the top layer is indicated on the right.
Solutions 1-147 , 148-181 , 182-257, and 258-264 correspond to the four
different locations of the cross pentacube. It is worthy of note that there
are two cases in which the packing is compound : both top and bottom
layers are each packed by six pentacubes ; see solutions 249 and 253.
It is my pleasure to dedicate this catalogue to my longtime friend
Dick de Bruijn, himself very conversant with packing problems, if it
were only to remind him of our fun with the IBM 1620 in the early
sixties [4].
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